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Abstract 

PURPOSE: To obtain a large-sized ceramic sheet having a specific thickness, high strength and 
reduced warpage and swell height by limiting the area, thickness, maximum swell height, warpage and 
frequencies of breakage and cracking. 

CONSTITUTION: When a ceramic green sheet is fired using a powdery mixture mainly containing 
cubic zirconia and at least one metal oxide selected from among Y, Ce, Ca, Mg, Ti, Si and Al of 0.1- 
0.5&mu m average particle size, a porous sheet having 30-85% bulk density based on the theoretical 
density and less than 5% thermal shrinkage up to the firing temperature is placed on the green sheet so 
that the periphery of the green sheet may not protrude over. Then, they are fired to give this ceramic 
sheet of more than 400cm<2> area, less than 0.4mm thickness, less than 100&mu m swell height, less 
than 0.1% warpage and less than 10% frequencies of breakage and cracking on loading tests under a 
prescribed load. 

Data supplied from the esp@cenet database - 12 


JP8151270 
1996-06-11 

HATA KAZUO; AIKAWA NORIKAZU; IMAI HIDEKI; YASAKA TETSUYA 
NIPPON SHOKUBAI CO LTD 

r" JP8151270 
: J P 1 9950240292 1 99509 1 9 

C04B35/622 ; B28B1 1/02 ; C04B35/64 

JP2830795B2 


.7abstract?CY=ep&LG=en&PNP=JP8^^ 


(19)B*B4MW (JP) (12)^5fl^B^i^$S (A) (lOtttttBB&MS? 

; ;;. !-; - ; ;r r;^-. : 'i ■ ; . -o :V#ra%8- 151270 








(51) Int. CI. : . : . 

, ■:---«me#.-._,: TfrtS? 


' F 1 



- C04B^ 35/622 > 






V./.--B28B. 11/02 , - ; 






, .„ v C04B ; 35/64 







J. - » -. ' 


C04B 35/00 

•, .-. z> I :: -. i E- - • •• ■ ■"' 

- % ~r r.^ " . - 




35/64 

'.■< - ■: : ■ •- " • G " 


V -c-j- 



■'»**©»9-OL v *'(£10J()' - *»HK1«!< 


■WK 5 ?/- 240292- - 


(71)ffig?A 

000004628: • 1 ' -"' 






8e*C&*tB*:ftMK - - 

: (22)fBJRB 

,¥J*7*p(l995). 9/il9B • 


(72)8 

.in* 

*E»*Kffi+*eil5H«4 Tilt If 
*• •■ 

(31)@$fctfe£3ft#f 

4*IH 5 F6-231547 \ „ : • 





(32)@5feB 

¥6 (1994) 9/1 27B ■ : 




i m**&u*imfc 

(33)S5fctt£3gg 

;B# (J P) . 


(72)21 


WW " « ' 

**SMe»mi^KJ*#*:?a«'992#il&© 
1'- «c**ttB*»*h 




(72) |g 


3f8f ' " ' ! •'' 

i ^A^B*mmn 




(74) ft 

1A 



(54).' caw©**] t7?7?7i/ 7 i- 


(57);[gi&] ' -. ': c ' ~ . " ' ., • y . 

IBM} .«M4*«ti©Hft*i!l*K*fcUX«Jxfc4*tt 

Sits:!:. 

®«^4 0 0 cm 1 IZt-ZR-smZtf 
0. 4mmKT, Wl± r> ta O ^ $ A 5 1 0 0 u mKT, S 



( 2 ) 


1 


C4*HFtt*©t6H] ■ . . . ' .1 ' 

cis 1 1 mm* 4ooc m* w±x-s.oflc $ a* 

. 0". ^4 mm.JAT, "5 *a .0 ft $ AM 0 0 m JUT, Jx 
3tto*ftWK»S:JBK:fi l 4-3fc4:*Cfelt«i!in • t>tf 

***«7;i> 5 gj-tev 5 y * x h 

WilCJtLTO.jlkgf/cm' OM^M*. 10 

Rf*-C4>0, fcfc>*&$£h [mm] , ^1-5 2 2® 
Ii*d.[mm] , y.^Xi^— K5J¥3S: t Cm 

•rrO tLfcfcSi. . ■.h; U v^; V 

h=.0. 002xd/t' (IL^ h^O. -'lxd);' 

CI»*3S2] ±^*5->*;u=r - /"Cfc-Sft^Jg 1 Sdffi 20 
«©-b7 5 y ^X->-.h„ . , ' 

C»#S3] ftfeCDiSfri: LT,..Y. Ce. Ca. M 
g. Ti. Si. A J J:«J*c*»*»6»aS?SM*i(>tt< 

OT-C&Slf^4t3|5«©-b^ 5 y *X->- K 
Csf^6] Jg^frCDTJ^ti^S^O. 1-0. 5 30 
wmT&.O, J3.o^®#:©9 0#«%JU±;6U~//mJUT 

IB*©Hr9 5 y. ? X 5< irT h »7rr • 

Clf*>S7 3 ~ lE-pBRS. tBiMttTfe'Sfftfl 
~ 6 CD V ">-f (3 fEIS© -fc : '7 5" y > X -> — T„ 

Cff3fl8] IMSC?fLt9 0 96J3LLT? 

*-5lS*«l ~7<0V>m*»KllS«O-fe7$ y ?X>- 

K 

CIS*«9 3 -y^x^'J-yiz-h^^-r-S 
rtCi^Tf^llS-bv? 7?7y-H-feiT, 40 
©i&SfcCsSifcoTtt, Sl&mgCjtf LT3 0~8 5%V> 
*?SK$r*-r-5 4:#t, ±ie^ 'J - y <>- h 

izmz s -eoangftc «t a jri®^** 5 wxt-cIoz&xm 
v- h £, ±ss.s >)->•>- h (Dmmmtz-mztc^m 

tlE^O-fe^ $ y ^x v- h 0 

C000 1] 50 


ftffl^-S- 15 12 7 0 
2 

;i&w<Dm?z&ffiftm *^»t7^ y j- 

cD-fe 7 5 y ? x Mi, KJIit&^eaMeJBg&lifin 

^X^tZiJCtS/N^yj y K I CHjSSS^i: LTg 

CO 0 0 2] 4 ,_ Ctv;U3 - 7£ift:fc-f £-trv $ y* 
[00033 'v.- ^:-:v-:" :^ v ft-? :: • : -;» 

5 -y i7 X*&te, MnfcK^'T ^ Vfiftt^fl* • if* 
»K2?)SV>{±^ffl-b-y LT*»CigJlt6^ 
x->- ht^s: L<, • : &or>fcs!)®'t«Jgi|4«) 

CO 0 0 4] fcr^-e, h W-fe7 $ y 27X->- 
5)t7? v ^xjp«»*i:#iaay^-f >r-*3J;?J r 7)'©: 

L, wK=Sr^LT7i't5:^*»^$-ttTi/ , ;->">-h 

CO 0 0 5] -ftC^ l J-y->-hS;ifiILtt7 5 
y ^ X h Sfflltia*, ^B"Cl%-JSc»#H«l» 

^# (fi*»*. ^HtiTj'xwais^iig, sismtj-x 



3 

jtit^x^ *a o i: 5o : s fc ^ 'J - > ^-"HiitaSHt 

C £ £: , ; JKJB* 5 ?^— £ &o~C*?t3 0 
J.O 0 0 6 MffiizW-? Xis-^- V feffifttttK* a» 

ztz o.-r,*-t WB^aapsn; --5 fa o *w 

- CO 0 0 7] Mftffllf^XAMO.Ocmf .8K 

-S-T©*>- h ©«J5*"Ctt, zSHBK • SSSMTCttttttW^ 
jfc -StfBV.* - 1 * S ~C£ "5 * 5 > -ttiJSli©** $ X 
fi, ;ilSja-eA/tto*«cV\«K:*?LKTffv>-b 

:T*£ft:*)©tft:£;fc«>, »»«ftr*-.» ?-©4$gl5 

-g-Klte, *PjZ*J-L.T->- h ■&±%X^tz#>; 1 *£©->- h 

fi ,- .fflIF X © tiQ&MO* IJCIiMi 5 *?)* 5 , * * V ^ 
: t^ r 5:Ib$ fcfcCf (ifc) ©S 9 jB&.-H* frif 

&.<. tt k> ; jpm k> j**«rc«i%— c *r i -ci n 

£>*ktt^l%— ^JR«Sf!I*«, -«6lS«©-9--f XiUOOc 
m 2 &±© — Mr si* c an; ? 0 9 © J^H £ 

SoTV^, ? ;;..'.- ..' o . : 

[0008] Cl©fllC t.T#5>n-5-fev 
»±, tz i: S©-tr y f - \z 1 ft© ^ U - v i/r-"> 
■ti-T^jffi Utz L LX t £> -TS 9 d *a 9 £r£ U„' 
^Hifc-hW £ i &3X lg:©-tr -y * -\Z.fe$lL<D 7*) - > 
h«:*iaT«-B-T*Sj*-r 4 ft: 6 f*S0 ^"5*3 01435 
< 4S„ #t;-9-7'5 ^n>©-b^5 y?Z$rtzm 
fttfflV^SjfiSJli^'J -yy-b ©ifeSC*il>T t± 
-^©fgfcA^Ll^ ^UM©t7 5^^y-h 

fc tf^U-SJEHtftr-S,, r -5 L)tS 0 D tt, > 

fijn^t f5r±CSwtt#<, #S{£T©±tft:i^H 
l^^TUS «T A> 0 < , 2 0y.±ff ft: r> Z H 

Bx^^-og^^LttSfS LV^C fc-C(±ft:^ 0 
[00 0 9] fi-e, w-5 Lfc*/£*3c*F-f -SfcftCft 
$15i:LT, fc i: x. (ftif 6-9268 f MCUSS 

nfc&fc^Sctfiisgsn-cv^. c:©*&{4, t7$^ 
^ ^ >j - > >- h izftm*fr< l itzvimxMk*fttj: -5 



( 3 ) 4$mh£8- 15 12 7 0 

4 

^©"C*0, :3L&JJ6*»it«J:, «6J«S:B-c© 
S"9^ofe'3^BiS.«;(iffl]SJ3n, JSffiTaftcittttt 

"* 5 ±t5©1$a>4 s *ac^»$ns©ti, - 4 0 0 c m 2 * 
ffi(Dltm&)>l<2 ts.<f 'j - V S/- h 5:— S©-fe y ^ -±C 
VI ^o**Tftj*-r5»^ : T?*"oTV' i "fc:''i:A'tf 2 2 5 

• c m J *m x. z n to © 7 ') y ~> - v *'«j«-r * wis- c 

©T, ltDft? I'Ot^'^T^'J -'>->- h CSJ: 

"SIL;v>o^ :'.:■)-::••'•'-■■.•- . -! -5 ' 

- CO 0 1 0] ftfe*, «fa©*"ft:ffl3fet:fflV%?>n*-fe4 5 
y>^->— Hi, _hi2©*§ft:31&4jfc"-3 T4 0 0cm 2 
■S«*»©/hJK'>- h i: UT«&£nT ^©'ffi 
j^*54j,^kLT < 5i:^nt5 0 0 cm 2 tl.±, HC(± 
6 0 0 cm ! S^-Cjao 1 mmJUTt^ofe^^rfigir 
>©»StJt^LTtr'TV>S 0 LA-Lft: 

©fll»3®EJ5S^ffr4 CSK^TiaC ^r^ft: < Jfl)^. -5 r i: 

tt*C*V^T»S#©K*«:*fc:-r»ft:*»©H:ff6nT 

coo i n -•='. : - ' 

B0JeijAK:9Pi LT'ft:$nfc^©-efe^T, •*©'§«(«, 
400cm' HiTloO'.' 4mmJUTi:V'>o/iSI^^: 

il^ft: < *®¥SfiA 5 ig5 < Wffi*3Sue^fcto*'§fiKC«n 

30 C0 0 1 2] - - - - ■"■ ' - - 

-[SIHft»«fc-r4*:«>©#«3 -hiSPHi«*-rsrk 
©■C^fe*^^t^.5-trv 5 •y^^i'-> a, MSi 5 4 

0 0 cm 2 UkJ£X*R-omzt>iO\ 4mmHT, S^cdia 

0 0 timlZT. RVMitfO.' 1 %]3CTX^ 
0, J.oTgS©W*ftffiKlfei:fcto*AWttl»*WCS 
ft:ofcfc*C*3lt*Wn • 0-t/©»^IM«36»tS«IC**T 

1 0 °/oHTT*fe -5 i: d 5 Cff^Ef -5 = 

40 ©^ECStLTO. 1 k g f /cm 2 ©iSffi^fln* 3 B 
(fcfc*A^8fe) y ^X->-h©^g*f-r-5 2 2Z 

(r, -fc^$ v h©S®i: 3 FfT"C/b^S:V''C#L 

S*8*-Cfe»}, fctD*i$$$rh [mm] , ffltt4 2a© 
E^l^d [mm] , t5? y^Xv-h©ff^*t Cm 
m] fcLfcfcS, 

h = 0. 002xd/t ! (fiL, h^0. lxd) 
fcfe^-tirS^fF^, lIaI/»-T?J.o*K*|SlCSE3LC6 

50 COO 1 3] *%^tZ^-5±fe-t:^ 5 -y ? * v- Hi, 


( 4 

■ 5 

y)\, n f - 7 &Mti& £ I" -5 ij © $ L < . 3: tz Z fl h 
^^}ZIZ* LX. .Y. C e. C a. Mg. T 

' i _ S i -. .-A- 1 Jt 9ft ri* h SiR $ it -5 '> ft < £ 1 

■ m^mcomtm^ts^ai^^ L^otLxmf 
- mttoiuKk ft if.*: t x * j&k gffl -r * ^ t a? $ 

.... [ O O 14 3 ..4 LX. £-Jt|5-b ^ ^ f> O^fc 

ijfe*J^ s k,L^tt, v; ¥J^V.S*10. -l.r-O. .5 x/mT -10 

&9, log»ft©9 0&«%&_h;& 5 l x/mJUTc9.^ 
;.S=&*-r © [Z&FB? -5 c o X-; fgffix*— fig £ 

^®ffiS©Ji5V>-fe_7.3 y 9 — \ tft-5„ ^-te^ 3 v 
Li>&gfi, gH&gt;r*fLX9 0% 
^JiCD^S**-?- * i©X-&9, K©^tfcti/Bi£ 
.C«to,T 3!*? X_< -5 ©TJ, — mz fctb.Z Z.t li X £ ft 

■ ^mjtefflwm^lSftifi: LT^i— &«jft© 

CO O 1 5 3 ffi, 5 y ? x->- h ©SiSti, — 

filJft^rfetioT^sJtg-Csfe-SA^ HUifiWto^^agtr 20 

LT3 0-8 5%©ig^$:*-r^i:#t; JifBi/'J- 
ti _^ £B £ ft V ^ « c «-£ x ; . i: fc ti pt&JLn -> -> .© 

. rBicfriB^'j - >->-> $:^©^*n**tB £ ft 

CO 0^1 6 3 • . .■ - i . • : ; v- : v • •• - • 

iRw<D%m<?)Mm] itE©*^*^©*^ y 30 

y-y !*r ;®** S 4.;P 0 c m J . J^±.-CE.-3.ff S*\0. 
mmJ.1T, sk^*a0i^S*5 1 0 0 ymttT, R.O**? 
.0. l%HTt*0, a.OBtri6©^fiA^M^i:fc*5* 
ft^f^^JlltfTftofci:^©, stjn^ot;©^^* 
* ? «CgcS*T 1 0 %&TX& 5t7?»^^^^fe 

LT3 0~8 5%<Dm®m%;^?Z> £#iZ. ±.§Z? ') - 
yis-l-M±<D&l£lML&\zmZ£X'<Dimmz£Z>l&m& 40 

-h?r, ^•CD^* 5 ^i*alSftV^«|C^^^-C^fi2 

yis- h <Dffl&Mt*&2tj:\,^mzmitX]&lS.-TZ>Z il 

CO 0 1 73 iP*.ccQfl|ft^}*5rggffl-rsi:, ^^(3 

0 0 AimJaT, £9fi#0. l^JUT-r^CS 



» #Hfl¥8- 15 12 7 0 

6 

'>ftV^nfc4#ttW-b7 5 v b tft-5„ f LT 

(Tit (i»^flt®SfcJ:U t iiSA:h. 

lZK%IX$Zij<DX&Z<, . " • - ' v ' 
CO 0 1 81 ZZ-xmm^:4 0 0 cm 1 tX±.iLfeibtz<D 
li, rn*gS©/h-9-^ X0-b7 3 y ^^->- h-Cfi, -tr 

• t^<-^ft< ft^«*vi 3 -e^ : < > :^ C r ) ^^5 y>^-> 
;ftt#Sft ^te^^ffl-r -5 S -C t ft < ¥ii^'« 5 &.& XS.-D 

M$i& ! && j PMtzio*%&mz*>^x i>mtitz&m*%-t 

: «T i: 5g«> fc cd f± , d Hi 9 1 1$ © 1 7 3 "v > ^. ~> - 
h XittetiZtiflZ ^ i: S K D * "5 *3 »3 ©S*'*«ifcl!l!»j0 ft 

d».5>.7?jfe5 0 '. .. - . ; . - . 
CO 0.1 93 %tz*&WXfe£>z>mj:5tiK)iiZ2 mz, 

t5 3 v 9*is- V \,Z±Ctzr>fAK> <Dv *.*^;*^V^^ 
©©i l ^^ ; §rV^V^, r ©fil^r 10 0 tfmWTt^fefc© 
«; t©ffi*vl 0 0 um&mx.ZliVX'teW-m.&fal.iZ 

.•»»S-a-*±"tJ»tff* LV^g^:■5^^ , 9i^$ti5 0 </m 
JUTT-afes, •xcffi'KS, Jn^xS^riSS' (R ■"■ 
0.," ) ;6 ? 1 tfmJ^TOiOffeS, • - 

C0 0 2 03 Sfc*^WX5£S)SM9*hfi, 

0.- 1%MT HfetbtzCDiL .Z\<Dm*m*-Z>KK)m.<D'i' 
->X*B, h®C5Ffrft^f-*A 5 fFffl LfcttiSo 

fcg&ttc iaif fs^7 Wffl l xiu*i££ 1: s ^bc ft -a a> 

iDJfS LV^S , ^iB0. 0 6%JJTFX*£>3o 
CO 0 2 1 3 2C*%?g©-b7 3 y htt, (ufe 

^e* 5 i o^j^Txfe^^c^^^ft^as^^Lxfe 
fe^.v^^i^©te©ffl^X' s I ^ aftS^a#^3M*ii^ 
a ft 5 © Kih-r s ±xm » x ft t ft 

(iS5, ^©fefe^ft^f^^frft-p i:, -b7 3-yi? 
^->- hCg|^XtiU't/A i feSfci!Jnx r>o 

x, ^^L?BfS^n»^r^3v^xg«x♦«g»5>nftv^# 
ft^Wft^t/^ c-cv^fc e>, 

h©ttiglF«^(r*3V>X(±, ^MA^i*^©«(3fe^ 


7 

* g.ffiUHk&nffi-? -5 r £ tf&St: fc -5= 

,[0 0 2 2], t> 4 0 6 c irf tijt-ejL-3 

. J¥ $ # 1 mm.JUT.Tfe 5 S£3fe© 5 y * .% -> - h 14 , 

. *%WOjfe^'5 ; M4> _hi2oeiK:.S*-5ta0 

-> — K i; K5f t L# £ t> © f> o ; .-. 
. [ 0 ,02 3 ] *»HC.fR* -fe 7'? ?'? X h OMR 
14, IE?j^, *:frje£ n"»tt*»©i:-i:, ^BCJSCrt 

*oiti*S fc> fc V ftp © S#«flMflR & if 

£ CX mm {ft % £ p ©.« — «: AS & © t4 , iE*»tt * 
fcttft^ttcfc ©Tabs', . '- ■■ 

[0024] *»WCff*-fe9§ vfXis-h tomtit* 

S<kS*«: if «* ©_t» © £SS?-f 4 £ i: ;6 ? T * -5 An 4* 
\z&.p. L.V>©«, - j$:ifiE^i:.-rs>©_ ($? * 

l < i* 6 0 sik&j:, l l < tt 8 0 mm.%t± 

±\ ,'$)5^H;;nc,. iffl^^ LT, y. ,C e. C 
a. Mg.- T i. S i . A l J: K) pi^^M^tli 

Vo L < it 2 0 ii%tJ.T), © 

Tab4 0 "^©tt, tt&oV)^ -t&£.j$. 

[0 0 2 5]fU, C*l&*#*»6«c*-fe^5 -y 
->-}•©#£ LV^Stt. SH?BI£K:2*LT9 0 9*J3Lk 
(»S L< (49 5 96JSLt) ©*,©T£>9, fcfcjtfctttTJfi 

S20cmflx0. 2mmJP©-l' -y h 'J TSc^Jgftv 

H4, »<Sfa§£ZgT0. lkgf/cm 1 J3l_hT, BLo 

T35kgf/mm ! Wi©^® fc^f fc©Tab9, 

■t > * -ffis^*»«»*©*js»R* 4 v^ imaum * 

-ffc^«J#tt?:^-rt©A 5 #?»n-5 0 
[0 0 2 6] *^|^©-fe^ 5 y ^ h fi, ftuiS©^ 

©Tfeo-c, ^(Dmmtmz®mztits;^t>K *c«t 


: 5 ) ftga¥8- 15 12 7 0 

8 

[0 0 2 7] BP*. ffiTifc©#fc-te9 3 -y^^^W*^^ 

.^wv^-i: iigfc l -> - h mzwis. itie.n-4'b7 

5 v<7.7,? ') -y h -%^JS It.t 7.5 y' ^ ^ h 
*m&? .0. ^j/ 'J ->->--KC9MfiSCI 

-5.2 -C© Ai^tr i 4 JR^* ? 5 %J^T.-cafe 0 >vJ.ogi& 
mStr^LT3 0~8 5°/oC9^M5:*t5Mfy- 
• KOiac. ttrlE^.U-Vi'- h=fe, '^-©^iSt* 5 t4*tii$ 
-7iv^c^^x^U;2b4V^{4Jif5i:l^^©#?L 
•fii'rl'^ frfB^'j-.v->- h©^iSd s (4*m$^^ 
.10 »c*-&Xftj£-r.«#i*-c**i-x > u - t 

[0 0 2 8] IP*,, ^©fiSfc-fevS'-y ^^jg^^i: 
L< li*fi»K/V v^-;fe J: 

• fe, }¥aiL&^ift c t- 3 T 5 F?t'iii#Ji»r^f5£©ff*^ 

*», dir*±fS©^#T?^iS-r4; 'tt^y - 

{4HtrfeLfcffi"9^fe-5* 5 ; h©sigt^ 

fcoTf4, ^S^S^O. 1~0. '5;/mt2b'), 5. 
20 .ott-Fgi«»oT*0. A*«JCt4. S«>#:©9 0#:Sf 
«J5l±©tt-fi«.l x/ml^T©i|!4i : -S©^ : lrfflVN4^i: 
A 5 &SLV^ J:«3»2L<f4, ^^SA 5 0: 2~- 
0. -3 A/mTfe-O, 9 0#:«%JSUi©*jr^-^0. -'7 wm 
jaTT?*4. Hf3jfSL<f4, 9 0#:«%J^±©»^ 
0. 0 7 A/m&±-e&£«lifr, tt-f€B©«ofc»ft:-CJb 
So ::TJttf«»ftii. -.(«) -*i»«ffBf»u-if- 
EI#f*K«7>*«!l5e«llSALD- 1 1 0 0?:fflV\ ■> 
■ 0: 2mm.%* f V >It h 'J -7-A7k^^5:73-S!ciKi: L 
Tiffl^Lfcffl-cfeSo - ■ ■ ; v :: - . v 

30 [0 0 2 93 LA»LT, -b 7 5 -y ^ ^Jl^*© 3 ?^® 

5 -y ^^S/- h#»e>iT.^l>i;V^?IL6©£:' 
H. «8J««pC:a3» V^-fiE7>©^»iE!cai* s ^I— C 
fii DC < < J&Sttl^^C. LT-lr9 5 -y ^ ^. 

»i»lScflH4^«*: < J%— Citfr-r-5 t©©, ^iM^a.i: 

■cg^-rs mmmmz)FtLX9 o%^±j i:v^ofcffi 
[00303 *:^^•cfflv^f>n-5y^*^' yy-vMmizb 


( 6 

9 

-y is-+&#m&&^WFmt*-)\,&#m&&. vk> 

tf x ;uy * ^ e - ;u r -tr ^ 
[003 1] 3ft&©+t{,y'J->i/- hOjffi^te^ 

h . :x.*-yu7 ^yiz-K ^D tf ;ut ^ y i/— k 
;U7^ y u— k 4 v^r^ y"u— K >y^ o-^ io 
;>^7 ^ "J-l/- K "2 --x^/uK* y;V7> y V— 
- <D$tm$c l 0 7 ^S^*-r S7;^;u 7> y 

y K * ^ y u- K ^yyf;vy> ^ y 

~U — K ^9 3-jV* 9 9 y U— K -2-x^-;u^4ri>';i/ 
* ^ V U~ K f^y;^ ^ y b->, - Kf->;M ^ 
^.y u— K y ;m^^ y u — k s/^n^s^u 
X^^.y U- h^<Z>^*&2 OJ3lT©"T^*>ua6S:*-r 
Z>Tfr*J\,jt9 9 V U-MS.t KD^^/xf^r^V 
U— K tKn^S/yn^T^'Jlz-K tFn^y 20 

*;U7;7 y U— hSfclik.Kn*"5/7;i/+W 9 9 y U 

7* y x^;u^ * ^ y u— h^cD7 ^ /7;u*;u7^ y 

/ v-c7)'>ft< ltSifrSfc'liSl^SttSri: 
fccfcoTft&n*, •* 3 F^» J F**«2 0. 0 0 0-2 0 30 
o; 0 0 0; £ 0»S L< »5 '0.'. 0 0 0- 1 0 o f 0 
0 0<D (*9) T9 y U— LV^GD 

T^t^^^^-et^o ^{riff^ LV^ti-f vy^;u 
y y u- h;fc<fctf/3fcfi2-x^i^*s/;uy ? 
^ y U- h «: 6 Ofifi%&±^tr^y 

a. 

[0 0 3 2] JfcjfcM^y^-kLitt, v;un- 
7/;K ->y/r/;K 7;i^t*vOk f^77W 40 

[0 0 3 3] t75 y^-flDteffl 
tfc*tt, «T#1 0 0«*fflt:atLT«*5-3 0«* 
SIS, cfcOff* L<« 1 0 — 2 Ofifi»cr>|gHtf»a-CS> 

(i^7 y-<Z)ttKHttf*HJ»c«cStf^O"Ctt<. ttjft 
*5JtfcS/- h **»&*1K:< < ft£ 0 50 
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10 

[0034] Sfc^'J-y v- hC!)»JSfc:«ffl$*l-5* 
JSEfcLTfi,- x^y-;K 
v>-;k : \--X9 / — ;k 1 -^^t-^/-;u^cdt;u=? 
- - 7 -tr h y , 2 — ~f 9 J y^<D*T Y V JB, ^ V * 

y\ -*hVxi/", > : > u>/ xV;u^>^>^cd5?#^ 

1 1- s r'i: *« t^o ; 'i ^cD^ffiiV. - > y ^ V v 
' - h jK^^' *s » a y — ©Kffi u t t3 

®-rs©*« J: L < fix ^ y"-3Bffii&U 6^2 0 

0 X, -* 0 jBFi L : < ii 1 : 0 - 5 0^ XolB fc 

[00 3 53 "_hI2^^ y -coi@St3^/co'T(i. ^ ^ ^ 
- y ^' x^»*V*R^»^iE«^syc ; ; ^y 7 * 
: y ;i/»V " stf y ir^'y ^87^-^ A^oi^^m^ 

*x^Aj£&*w±7 3 -f9V^y ±L%ki&-? u-f 

•■>®i:^l^m©7> ; E- ^ A4K*^ 5> & s 

y 7 9 JVWti? * 9 ¥)\s^(D 7~9 ;w»x .X x 

;HH, tf Uy^y n-;u^cr>^y 3— ;l/3H^»^y n 
-/u £ - 7 s - 6 ft ^ "TM^J ft if, 3E Vi ^MS&SiJ 

[0 0 3 6] ilE©B»E^&ftSi^y-*iwj*fi!) 

y - y - > *:"»fc»^ i n** a - «t o 

ST, - W"CJiS 0 V-5 *a D *^ i; 5 i i: & < Tfitt 

> ©*«J5Eiaft (3 M a £ T(7)^n^ J: a mSSfcifi 5 %1XT 
r&o, l ^ t L 1 3 0 - 8 5 °/o©M^ 

tt±E*JLK'>- h^fyfa^y-yy- h 
^±i$ftv^«^rm J d■T^^«!^^fTft^^i:^M^ .Lv^ 0 
[0 0 3 7] ci^-e««sn5M*->-Hi, 

^{^^TSSc7)^^V^-b^ ^ y 9*is- b ^ll^-b^f 

M4#-fvhJ:i4, IP%, ftC8flLfc*i:4 0 0 

5»^tt. ^ft v- h«©*L«:A»ttfc«lB"C«J«"r 

htfSnt:H6n53i:tfeS^ 4 0 0 cm 2 
ffiSfS:* LiLoff^a* 1 mmJaToSPSO-b^ 5 y ^ ^ 
y-K('ft^i:, -tr^^ ^X^y-y v-hcD^tr 
fP-5^-f y^-eO^jBam^fMlJRSi^afT* 5 ^— i: 
ftO, ftlz h CD^SBftJfiT/^-f y^-»«P**XC!) 


( 
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acffl^FJBC J: «fc -=> T*«a<-f-fl- £ 4 

-c'i o t -5 to o *± c% < *«i»-e«Ht" 

^^i:5S^#tt©^^-fe -5. S.y h A«#e>tlC < 

'< 4*\^'cia©/J>s"v>ff*4«0j : 4mmiaT©?^ 

.; [0 0 38] ;±E©#C^.y-.>->->J3l± 
©®Sf %5fr'L. , ' 4> ft < fc'jS 'J - V - h ©81/3 

. C i\^'mmmmz.jk L t 3 0 ~ 8 5 % © assies * s 

- K*«riH ^ 'J — > - h ©Hie* i±*{h a ft v 

. •& x a» ~e> a £ ?r ft x. a ; ' _biE © « ft / w yy-ftMn 

x OScaPF ft C J: 4 s&fc^JE.^ -p to 0 , 3EC »K 9 
CO 0 3 9] -feft^lr, *?LK">->p*'f X36«|fcKIS 

»t?* * ^ y - v •>.- h j: 9 .t /j% a < x . ttjgisc ^. 'j 

- > i/- h ©^22A 5 #?LS ->-_>.*» £»**ai-f B#f±, & 
ti*tB L35t fc^-r ^ y - y > <?>$E&tfmz. -otT 
fig©fi5V^9$ h Sr#4lfc4«tSr, 4K 

I?lffl!::5i?t7.? -y * * -> -,1- c ajij^^S -5.- h 

«S S £-?L« *> - h ©ttipjfcP 5%&Sx5 B#«, 
tt*?L* S' - h 56 l/T ttftlllffiffl T -5 C £ # ^ ft 

v>w>0f*<, h«jsS«pc4fei:«*?L* 

ft<ft.O, •^teo VfiSWi^-tr^ 5 v9**s—Y*% 

CO 0 4 0] ^'J-V->- h ©fc&ffiCMSfcoTfi, £® 

7fc£ifc^fc«lft^:l%— $:4i;tS0^-?la0 
ri 5 f££L^V->;&s, ±f2©^fe-eti, ^U-Vi/- h©£ 
®SrBffiE©fi|3i*?La->— h-CS-5ifcCJ:0, ~H<E> 
©J&^H^fftft^— fc^Clgiftrf -5:: £#T-£, Sn 
xtlLCaSC.}: OSO-?>^}a05:M^;hA 5 -Ct 

tt^ft£a*©jFT©«jsa*Rne-e*.6. ^© 
SH^ctotii, Kf&**-$>t:-*-fc*w±fife©s& 
fiSf&K&^-f -5F e. Si. Al. Mo ©SS-ffc&ft if © 

[0 04 1] ±ffi^•^£TfflV^t>i^4^^L»->-^©ig^ 
S%MSLfc©tt, ^II:J:0I8l:Lt^U->->- 


7 ) #§3¥8- 15 12 7 0 
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. -Cfe.O., ^^S* 5 Si&ffiSfr»l;T3 0%*«T?S>-5 
; :-«i©.-CB,,»J!P#x©JkIH»i|HIH«:'< a^J: < iifJ-TS 
. atf^JEK: J: -= X js > K y > LV' *»HI 

r ©*i o >g L^ffl *s mm iz tc -a fife,:; *s© < <t 

■.•A-***K«!>*?LKS/- KSrttfflr a fc,-.'a«ttOfiT 

10 K i p ; T»ifli^*fcJ:^»#^©i&ffi*^i-»"if^-- 

:.o , sun, ;.r o ;-.ufc^4t: -a mm c ^ <d'r'Te^ 

a ©«^ Ltzimx^ ,. • - 
C 0 0 4 2 ] . L L ft *5 5> , . ±E©» U - > -> — h 

. &.±<Dmm c»a t.< «.i : o ~ 1 5 f&; : -%fc o»sl 

• < ti l .0 ~ 1 . 2 m) L; J.o'>ft < t isM?*) 
-v->- h©«usascM*s-e©aiSKtK:"«ta'jRi8^* $ 

5%J^T. (.k.Dif 2: Lr< tt 0; .-1 %&T) *TJJb>), ; i L?j6» 
^Sffe«St3>sJ-LT3 0~8 5% L< tt4 5 

20 •~6 5%).©^s^*-r^#?La->-h^^Np©s: 

- > ->- h ©^jtAMi^m a ftv^■«^K:s^E*ii^■e«EJ5S• 
■ l , £> -s v > it ±is#?lk -> -: h £ friB ^ y v -> h"*© 

; t « a* ^ ©sc ab t x a --x c * to - 

^ffig* ! iS.< ;' -.*»w-e«3e-r *;- to o i«a * ? 

1 0 0-<imJ3lT,- K 04*5 0- 1 %KTT; B.ostfi5^ 

A^i o%J^T, fcvy^»tsfe:fej»jBf aisiajfovok'ft 

5. •:: • . • -. ■ :■. '. . ' -• ■ .-: • -' 

' CO 0 4 3] #Cdto9fif::oV">T#j£-rS£, 
■y^^->-h©®gf^±^<, J¥*A^<ftiSdto0 

f*^:t< ft&ffifrtf&aa 5 , Jbte ©*?££: SMS -rat. 

C^toO* (/7m) xff* (mm) (m 
m) ] ©ffi#0.. 4 SWT, #* L< itO. 1 J: 
OlfSKBO; 06felT, a?,CffSL<tt0. 03 

40 fc»fi-b 7 5 •yfZis- h 3 h A 5 ^Ttgil ft S 0 i 

r-ct*4Sfcii, fi*»^»iE*»ft&ar»ft«, RS 
ft&tfBffiCffia-rifiSTJbS. 
CO 0 4 4] _hlS^'ffi© c t 3 "C^, filSLfc^SSi:®^ 

t±, #?LK -> - h © ffl iZ if y - y -> - h 5r ^ T*^E 

©«to»3C±E*fl : *«9/saftV^i'- h : S:«v^4i:, fc 
fcA l©©-fe-y ^-C l«C©^y->->- h=Sr«-a-T^ 

fiSL^i: LT*»^ft*»e> -rso-^d too £.m& 
so « a est la©***- f3«f»:^© ^ y - > 
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...so^ifi lv^.;x ; •. . .: -. - '.. . . . . 

:, [0 0 4 5] ±U<Dmti:m®&*ti?Z> > 

tr * -7 'J - V ^X "j - > h , - n £ uif !e jf w 10 
¥J%tt? S*» 2 ~ 1 0 0 m, «fc 9 iff 3: L < « 3 0 ~ 8 

^6!;^JO*.in4$:Sx.-5 w i: C «fc o T fcSHSE-f * - i: 

[0 0 4 6] vnicu-cfc; r^jlits'- mia^o 

- > is - y <Dm^&S. cm s £ -eoin^c £ -5 JKJgaptf 
5 °/oMT. i: fc 5 « C ffftfe «fc «f Kfe* Bijet -5 - i: 

$ -j t? y\ if 'J - > h ossjSfiSJa._tta: 

feT&Zttfm* L\\ .J>*3r7±fl:<Dt? 30 

CO 0 4 73 mzZ.-Ctemt£tl&*3l'Ri''- Mi, -tie 

ffi^jf-r-s>t©-c*>3> -zotfrt. i^mwto. i~ 

2mm, J: OSfS L< fiO. 1 ~ 1 mm, 5f$LV^$ 
MMttBSHlSfcOoas, JJITHC) fiO. 0 1~lg 
/cm 8 , *9»SLV*SStt«J8#MK:J:. 3 -CJ*fc 40 
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CO 0 4 8 ] ±I2CD«|/«c#5L»->- h =SrfflVNT-b 5 3 y 
* * ^ y - v v- h ojftdi«:ff <t -5 c"3 fc "4 f 'flj* 
(iEl 1 tZ7x?mzTWM<D&M*Mtetz-4 V> r'YlXt 
'■b75 -y 9~-7.tf "J — K2^kfe^^,' C05±C 

?LK->- h 3, t75 y ? X — K2^kL$r 
- : ^*a7t#?L«->-> 3 a ^*fe^b¥x^^>?V^ 

; v ~> - K 2 .' "2 . ••-"■^^ ^'^?LK^ -V3 "ck"'A;i?k 
ia-g-^-lt; — #±C* L-fe*fe~fcff »©*?LK ; >- b 3 
'a «r*«-c"l*iSS:fif & -5 jstiix*$>Ki\ ''z 

>- h 3 a'tt, ^?L«->- h 3 t mcm^(D%(DX^ 
V^ J , ■*LOJft*«:»<bfc«), #JLK->- V3 

-h3*50. 0 1-0. 25g/cm ! , 
3 a#0. 2~ 1 g/cnf TfeS, • " - 
[0 04 9] iE*jife1S:»fflir''sB8Cffl\f^6-K"4*?LK 

v - Hi , mrse o ftj < c iwr « w« * ! 3o~ 

8 5 o tiosi/ >; ->'->- h j*dc*#TT?»» 

t ; u - > -> - h ©kja^c v ^- tJ-* 

CO 0 5 03 - • ~ - ' - v ' 

: immmi vat.- mMm£mfx*&w<Dmf&h£Lfft 

CO 0 5 13 IIXMl 

[s;;U3-t^U->'->- HCDf^S] 14. S^l^CD 

^, 1 0 0 0t:T«LTy;l/3-7»f Z<0 
^(DW-^^mit. 1. 5umX*&K). 9Q#m%<D 

3 u ml*TX& -i tzo 
[0 0 5 23 dCDtft^cCjifok^rSaAT 2 0li%fc L, 

tSCiCiD, f^fiflO. 2 2(/m. 0. 7//m 
WT©*4^^9 2fr«%, SfcO. 1 iC/mlil.iWiKri 1 ^ 

9 0M%-ej5-y;^z7»Mffc. cc^io 

QM.&:$>*ffintL. ■< Vzf^fr* ? ? <) is- 
6 0ll%i: 2 -x^;u-^+ ->;Up< ^ ^ 'J u- huffier 
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5 mmlffl ;U n - T-^ 'J — -Y-£Vtz a " * • « 
[00 53] [*JLKS/.rr h ©f^sn ^m^m 5 5 « .v" 
m©<£V-y'T;U5 'J V^-^:' ! 

M^T f U- KfeCi-O 0r~2 mm* 
S-' — Y F8f [ ) — >~>r~ K.tLfco Z<Dif') —> > - h 
«»rU 5 0 OTCT'S&ii&l 5 0 0ttMU ^?LK 

C*fLT5 0%T*&0, S£{±0. 03g/cirf "Cfe 
•pfc 0 . - : .. .. .. ;. • 

. E0 0 5 4] WLffl#a«Sf- KDffB] _hfS^?L« 

h ->->-.;h 2Cc^!Bp-a"y:T 

*» L fc. r ©a Lffl^?LK'>- h ©&«g«, . 3 
Mg©6 4%Tfe0, IJIiO. 2 4g/,cnf ;-e2b 

^fc. • ' . 

[0 0 5 5] x7->- h©f£@] 6 0cmft© 

•fey? -©4"*^ j&4 2 cm^|0#?LK 
i±, ^©±fr&4 0 cm^;r■^L7t^;^3-T:/ , J->' 
->- h J:Ml->- h £ l-*fc-3-?ft2C#tf6 8cfi*a-C 

fc 0 5 0 01CTJR»», 1 4 0 CCT^fiSU 3 0 cm 

^1, 0. 2 mta*© ^.3^1^^^*^^-''?^? 
h lifSTv S~(rT.',--)- » 0.-8 « m^5> 0 

14 0k g<D$im.*frl-fTl>? : 7-y?m<D%i£.\t 

«0fflLfc5 x5 0mm©RttfiD3j6«tf£«tt, 
4 2 kg/mm 2 "Cfeofco W, ^5L«->- h ©^fi£ 

[0 0 5 6] §gJ£#J2 

±JB*iS«l CiJV^T, y*3^7y- hfNHB*C3 2 
cinft©t^-?:ffiflU 2 8cmft®MS->-h 
i:i&2 6 c m^fC^^n - 7?*'J - > y-h %2ii;-8 

LfcJa^-tt^<H#tL-C, 2 0cmft, 0. 2mral 
©yjU3-7y- h Itntzo #e>nfc-»3_7y- h 
©?*>, STCWKOfc^t/SyC^Oi^;*?:^! CjtcL 

[00 5 7] USS^J 3 

li?)Vzi-T • T)\>$1-7*)—yi/-Y<Dftm~] 5. 8 
Sg&£fllV\ k*-X5 ;H&^B#C, T;u.5 ^-|&3(cSr4 0 
0. 5mmff©v>»Un -7 • 7JUS. ±Jf>)— >•>— h £ 


CI ©IS, Jf-XSWftBteoefcoTJStfc^Stt 
: 0 ., • 2 u m, 1 if mUT©tt-?)6* 9 5jfcK9«-C* fc. 

[ 0-0"5V]rCS?^=rlK'^?L« ; >7-X®^®] 

• -fi-f S2 : //m©V*;U3 - Tife*9 '2**SBi:»fl:-r y h 

- ■*.«'. — 1 6 «ii»%rMvxT -7>- KftC J: 0 0. 2 

«*r LTflKSi' : "«lJS i;T»3LK->=*Ffeff.fc. v- 

10 -0: 0 6 s/ Cm 1 ' j"Cfe itz a \ : '" I 

[0 0'5 sr^^^-TTr^''^®^. 6 

0 c mfti>'izv-9 -<D#&iizi : fikm limmiz lt# 

tzf&5 3 cmftoMfly- h $r«^> *©_Ltr 5 2 c 

; S €> C ±E =' 7 »*?LK •> -> '■ * T ■ Wfc . 

.5 0 oxiTwtmm.. ' 1400 U 4 O c mft, 

.0/"4mraI(9y*n-'7 • T;U$ ^'->'— h'^^fc,, ' 
[0.0 6 0] - - " . :. 

%}2 7 cmft(D7)U5. ■f-m&USi'- h *L*J)\>u- TK 
20 ^?LK->- h, ^3*1/2 6 cm^lcci^^^iiT • T;U5 

T2 0cmft, 0. 4mmJ¥©^;ua - r • T;u$ 

- h^#/c 0 • : J 
[006 1] tfctS!^J 1 

nism tmmzLTftmifziSfrj3-7?y->zs- 

J31^r J A*^.tPt*3V^T 1"4"0 0"C-CjKlfi£LT 2 0cm 
^, 0. 2mmI(0y;l'?f7y-h?:ifc o d©->- 

30 • 7;^5^K©^/^^^* 5 ^!c^@f i t^UTV^fc 0 «, * 

[00 6 2 ] J:^2 

— ~f U— Kj£t3 J: 0 0/ 0 8mml«!)7*^^ l J-y 
->-h£:Lfco 3 2 cm^C-try * ;<07 
;U 5 ^"J-Vi'-h S?.i:28cmtC« 

'J — y->— h 5: 1 ^S:-tfo3251{--S-|f'7tS:fit3THV , '/to 
5 0 0tTSiit, 1400tTMLfci:;5, Sft 
40 Tdta0©±tV^>- h tttitzo &*5. ikS-CdtaO 
&±£^tz&>^ RKKDfflfete-ZZteA^itzo oiznmiE 
OfcfeffiS&frW-TWtf 1 4 0 0tt*»IiLfci\ #J 

h©SyC-5*a0i^2, SO*, ^fMA^^fcfeto^ft 
^8^c<t4Hix, t>tf©^««tt*l Cjj^riiOT? 

[0 0 6 3] 
[«1 ] 
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#^¥8 - 15 12 7 0 
18 



S£3 (Mm) . 

(%) 

twitfca : nmfss^s {%) ■ 

tH 3^ 7«f §#g^4±ffl ♦ a 

ww*» : ntiiesiR (%) 



2 0 .7 

°*°L 


- 20tw o&: o \ 


2 

20 .7 

0.05 . 

. '20^ oft: ox 





^0. 004 

:-") :I0^ 0ft: OX - ; -. v. 


r: z r. r ] 

4 

r 5 1 

0.05 

t 10tfe4" Oft: 0 X ; 



2 

120 -7 
. 5 (mra) 

0.2 ; ;i 

6 tW 4*fc:67 % ^ - 
•• O 4.tJrt\48c:ipp X , w 

"-^.Vltt* 2tfe-50 % ^ - 

'-. VZ> O r- r- 1 5-L IT 3 v) 

*i — ■ 


CO 0 6 4] . •• • 

9 0 cm 2 M±<DWm*m?.Z>j:f&-?$>K>tj:&z>. mjz 

fc. ■ . : ... 

[BIBi©ttJ!i*«9n 

m 1 ] 


TBI 2 ] ^Wc^-s-ty's * h ©ffeCDgiSfc 

wsr skb BiNfe*.— • - :i; '.-■■=■ .-==•- : 

[03] 5 vV'yC^—"h cDHtrft&cDS 

•'CHF-sottum •• • ■! : • ' : . ■ -' •• - ; '• - '■• 
1 WJIMSi-fe » * - 
20 2 .-trv? -y ^X^'J — >> — >-■' • : - 

3.' 3 a BULKS'- h 

. ". ■'- • [02] •' ' * ' '■ ' 


34 
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